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# £^ -n-^7,> ^>7l -^7^ MADS-«>^: <§ ^ o] 5>] °] jf^-o^ ^ °\ 85% o] a> 

^T]fl ^ #7,> 4f^l7.K ^7l -if ^1-7^1" S^^^- l!^ 1 ^ . ^>7l ^^HTl^ 

# S. ^ t> ^^^1^ ^ If 5. , ^"7] ^1 °l-§-^>°^ 7il^*l" ( i ^fl ^ 
^^^^ ^7il-g- ^-^]-g- fJ^^S} AJ^-afl. >y-7] ^^-^1 °1 ^^o 1 " 1 ^ S 
^]-7l ^rS ^^-ii^. S^l^ I^H 1 !^ ^ ^^\^^t ^7il7ll ^-^l^ilofl 

S. 19 
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^Bfl ^ %-7\ ^^-g- -fr^l^HFruit and seed development regulating gene} 

^ 1-"- MADS-«|^ ^ K-^T3floi# S^^l-^- ^*>e>^- MdMADS14 -rf<H 

*M ?j ^^h]^. o>di^a> ^<i# M-mfl 5} "1 . 

JL 2 b MADS-«|^: ^ K-^T3flo]# ^tj^j-^. <g 7] A} of % MdMADS16 -rf <H 

*M ^71 ^ ol^^-E] ^^S]^- o>nl^A> ^<i# M-^\fl ol uq- . 

V 3^- MdMADS14 ^-^\7,\2\ MdMADS16 -fr^l T^Jf ^^5^ o\u] v # A\^2] 

4 ; - MdMADS14 ^-^\7,\2\ MdMADS16 ^f^^S^^ o\u] ^ a> A| <!# 

y^il^ MADS-«|^i -fr^M^-lM^ (phylogenetic tree) # #nfl 

^ ^ ol t+ . 

LI S 3 MdMADS14 4f^^ ^ MdMADS16 -rr^l^>^ 7l ^ ^ <I ufl ^lll 

ylil ^^f} € A] 7J pgr ^- ^ ^^fOlu} . 

A: AM °J°] PCR , B : AM °i ^ ^^^1 PCR 12}, 

C: AM ^^t> $.9} PCR D: AM <HEj<gnfl°l PCR ^2}, 

E: AM 4i <i nfl °} pcR 
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F: PCR ^-§-^1^^ ^- 7j ( me lting curve analysis) # ^% 

G: aBflS A E°] H 71$.°^. MdMADS14 -if^T;}.^ Z> 7^ ^ m]-^ 

H: a^fl£ A ifl^l "I^S 7l^^5. MdMADS16 -Tr^T^ Z> 7]^+ ?J 

S. G ; ' MdMADS14 ^*\*\ 5* MdMADS16 -f^T.^ 7l ^ ^ ufl ^Tfll! 

°Jt rt-pcr ^*<§*> pcr-th^^^ ^ J A t>\ <*| ulii^^*} 31 

JL 7C- *M $7]^ ^ ^ufl iz} ^ oil ^ MdMADS16 -tt^T^ m RNA °>a> 

# ^41^-^ (in situ hybridization) # #5fl ^-^*> ^^ol^. 

A: Spl-g-l^ol ^ ^ & # nfl^ ^ 

B: ^^7l# 7>7;lJ7 oljl $71 ^ ^-^7> ^ ^ L+7l A] ^>Sg#^ ^ °1 ^ . 

C: $7l^t°l ^l^^lJZ SU#*ti^ , 

D: ^r^^f 7 Vt\7] 10iJ^°l □! >g ^ ^ufl . 

LI 0 ; ' ^^Hl 7H^* V P MdMADS14 #^^D]H7> ^^53w# ^^Pl ^ ^> 
^g^^sj-^loi 7^1 ^. DNA# tfl-y-^.^ NPTff ^?]7,}t PCR^ ^^*> ^^oju}. 

Sfl 91 1 : y l ^ ^ <5 ^-*fl . 

eflo] 2: MdMADS14 ^-^7> , 

£fl°] 3: MdMADS14 -rf^7> ^ H *1 1. 

£fl°] 4: MdMADS14 3Zf^-^ ^ H 2, 
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tflo] 5: MdMADS14 -rf^} 3}^^ l^^i^l 3. 

^ 9a tfl^l LI 9c^ MdMADS14 ^^7}°] <>} ^ a] ?1 «] ^ ^ s^] ^ 

^ ^ - JL 9 a b ^! H ^IfJ-^l^} Hi *| ^ <H SJ-^I °1 ^^Jl^oi A>^lolj7 5 

^ 10^ MdMADS14 3}l!-?Ul ^ 3^1 112} £J «j A} 

JL 11 ^ ^^o] Ult^-H ^SJ-^loll a] efl ^ol^l, MdMADS14 ^?]-4t ^1 ^ 

^^o\]A\ tiflof ^ ^o>## til A}^1 ojt^. 

LI 1 3 T MdMADS14 -n-^l^>7> H}^*!^ ^^^^^1 1 ^ Ul^^^l^^l^ #7,} ^ 

JL 14L MdMADS14 ^^7^7} 2}^^^ ^^S^ 2^ ^] ^S^l °1 ^ ^ «1 

JL 15 L MdMADS14 ^^7^7} ^}^^\^\ l^l^^l 32} «! «j ^] ^ S}^ °1 ^^^7^1 
tiljji Al-^loju}. 

JL 16^- MdMADS14 ^*\*}7\ ^^^^l ^ H^H^l 33} TM29 -fr^ *>7> ^ ^ 
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JL 17 ^ MdMADS14 ^-^7,\7\ ^^^^ « i 3<A} M TM29 ^! 

^# «liZ ^-^*> RT-PCR *\7]<§?§- Al-^lo]u}. 

S. 18 ^ MdMADS16 ^-^7,}°} mJ-«|# ch ^1 a] ^1 fj ^] <H 5} *j ^3 ^1 sj-^l °] 3, 

V. 19^ MdMADS16 ^-^7\7\ ^^^#^1-2} MdMADS14 -fr^7^7> ^f 1 ^^ 

V 20-P- MdMADS16 tt^^7> ^af^^ ^^^#^1-2} MdMADS14 -fr^7^7> I^- 1 ^^ 
^] ^ S}^} 27\ S-^f- ^«>^ o] a^o.^. ^Sl-S]^- f l ^fl 2l7] , %7\ ^ ^1^1 

^ °1 ^^ofl a -]nfl ^^^C}. o] ofl A\ Z> 7}\n^g^o]\ & o^*> -Tr^*}^-£- A , B , C 
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^- c^- ^3^^- ^#^t ^#^1 ^^Ml 

^^Ml ^t^-. ^J-S] tt}^- olfr|*l- ABC S. 1 ^ 0 !^ - °1 3. 

e-Ml . XI ^ -n-^^l- *>M-7l- -g-Xp} ^871^ zl^o] ^:^o\^ ^-7}^o] ul^^y- 

^.2.^. =1^. ^^l^- ~fr?]7^7> 3i|l^-qo> (petunia)*^ /fl#7fl 

, o}^o] tifl^ ^d\\ iJZ^l U> °m(G. C. 

Angenent et al., Plant Cell, 1995, 7: 1569-1582). 

<38> MADS-«>^: ^f 3 7 ^ MADS-^l^el-JZ if^-f^ <S ^ # 7} 7.] ^ ^ A> o] 7.> 

(transcription factor) H 3.^}^- 307fl \S\7\ ZL o^d] ^ a> a| <2f ^. ^p-^^]^- 

* ^ 71^ ^-sHl ^c^*>rq-j7 Siut. o|)7l^-tfl( 

Arabidopsis tha liana) <H|>H ^-^^I MADS-«|^i t.}^ ^6(|>H APETALA1 (API) ^ 

APETALA£{kP2)^ A^-^l -^3 7 ^ Il^^l*} SiJl. APETALA (AP3) PI STILL {VI) ~ B^- 
-^t^7.K a^Ji ^£4#6£/5(AG) ^f^T^ C^- -^T^ ^-^-^l^^l u> oirq- (G-nlnter 
Theissen ef a/., Plant Molecular Biology, 2000, 42: 115-149). JZ^JZ, floral 
binding pro te in Z(FBP7) , 
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floral binding pro t e inl 1 {FBP11) ^ H 7 S 4)^.qo]-ofl>^ ^S^Ml 

(cosuppression) ^"-g-oll ^ efl flfl^ ^^o]l ^ *># U^^.^ Afl#X| 

^-^-SlSi^tG. C. Angenent ef a/., Plant Cell, 1995, 7: 1569-1582). 
<39> ^h>th^^ MADS-«|^ J vr 7 d^\^\ c 4 ufl 7] ^ c g *&o\] uflfl 7]%- ^-^-g- □] 

MADS-«|^ -^^7^ol a>^+^ 01 ^ ^s>_ ^-cH ol^ojl N0 3 "Oll °] efl -^f 

c^^. jjl^ aj-^ofli j£o^ r ^- MADS-«|^ -rf^M Sil^JZ JiJl^ y> Sitq-(Hanma 
Zhang a/, Science, 1998, 279: 407-409) . 

<40> ZZf %j SL m] 7} ^ ^tl 711 ^-^fj7 ^^rt> 5*1 HS]^- 

^ (>| y 1^ . ^r^o] <£o\}Jv] a (egg cell) ^- ufl (embro) 7> ^-^(plolar 

nuclei)^- «fl ^ (endosperm) , Bfl^(ovule)^- #1 (seed) ^^^^h o]t§ 7.>«j- 

(ovary)ofl^^ ^S^7> ^MM^Cil A^(\^9] ^ ^> , 7] ^> °] ^S^Vf ^ ofl 

nf^oi^^. ^-^*> ^-^1 ^^^Ml n&l u A^if 7^>Ol 

7>«> ^ o>u]^ sj-^- (receptacle)^ & 7l ^ °] ^Jf 7> ^o^}^- ^^7> oj^j 

o]Sf ^-o] 7^ ol5]^ -f^-o] 711^1- 01^- C U # (Pseudocarpic fruit) H-KD. 
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#^>^- l^^l ^t\jL o] l^tM . o]5} ^>ol #7>7> 

^ J 3 ^l^E- ^^^41 (Parthenocarp) o] Sj- t>\jL, o}9} <y o] of^j ^ 

^ (Sexocarp)ol^ ^ o] o^o] T^o] ^^S] » uH^^-Jff . 

S}<yoflt) , Sl^-tll ^^Ol ^ CH L^l oj-^- HH3°] ^ c>| 

^-r- ?W y-^^t ^r^ ^ yfl^> -fr^ (abortion)^ -^0} 

<41> °->J ?1 ^ # ^1 #^ 7] ^ ^-t^-, S-^l ^l^ 5 ! ^!&1 °1 Olsrfl^- 7fl 

<42> ol oil t^-^t;!-^-^- ^ufl i^. 7} -M-rf f> 3 7]-g ^-Sj^l-JZ, 

[^ol ol^JZ^l" ^ ?1^ ^11] 

<43> "^nfl ^ #7} l -g- -^^7h A> 7] ^^j^f ^*J-^. 

U^^tl. ^>7l i|h^| ifflEi # *| 1 ^.oj f> 2J- Al-g- >Hli, 4>7l ^lla# 3l^1 

yfl^ ^l^iiS 7H^-^Al7i 711^^1^- ^ufll^ 5J #7^^ <>} 7^1 -g- ^*]-g- 
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^1 ^1 ^^1^11- Ol . 

ISO — 1 I o ^ — I O i 

<46> iy-Tg j=l A> 7 | i|h^l nfl # ^ ^. o] ^g^^lsJ- Ai-g- ^il-g-f>i^-. 

^- ^Ufliih^ gj -g-X}^^ 7-il -g- -g- ^^^2} A1§^)1-1- ^l-g-*>U|. 

<5o> oi tt> , i^-^^- -y-^i (Tl ^ ^ . 
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<51> MADS-«>^:# ^ 7} M 1 # ^f^l"^- ^I^S 1^. ^l^fl^l^- 

^ 7} M c 4 # 4f^h MADS-«>^:# 3.^^^- ^7] ^*V^>^- ^ <g 31 2^ 

^o]^ 85% olA>o^ s.^^^- Z>i_ o^lv^V 3.^^ -rr^7^ ^-ii^ 

<52> *L °1 A] c i S 1^ 7l7flS]^ ^ 7l A| <g # ^>^- -^T^ ' MdMADS14 ' ^*\*\ 

^ ^^S]T^ = ^ <! a] 5: 2^ 7l7flS]^- <^ 71 M <I # 7^^- -^7^ ' MdMADS16 ' -^^7-.}^ 

^ ^ ^1 C K J c}7] MdMADSlG ^-^7^^- MdMADS14 ^-^7^5} 90% MM 99%°] ^^=-^!# 
^- -tt ^ A c ll °1 y>^"^^W. ^th ^>7] MdMADSlG ofD] V MdMADS14 o[d|l^ 

°J 84% oj#°l A>s-A 1# 7>^-u}. 

<53> t^-^^I MdMADS14 -n-^7.^ ^7-1 ^ ofl a| mJ-«| jiuy 7,] °i _otf| . 

^ 7l^-c>11 xflcflvH^- I|^^]U> &i}(C.G. van der Linden et a/., Journal of 

Experimental Botany, 2002, 53: 1025-1036). StL ^ c+|=- MdMADS16 -fr 

<H7^ 4>=-^j ^1 iZ^^- 7A°\7\ M-7.1^> ^fl^ S.^^r MdMADS14 ^ 

UlJ2.cT>^ 90% Ufl7,l 99%^ 71-7,1 ^- ^ 7] ^\Ut\^ H ^ <$7]M 

<! ol . 2ofl U}if Tj-o] MdMADS16 -fr <H 7.} 2427fl °1 oVdI^aVo.^ ^->g 

^1 711^ 6fl=- (open reading frame, 0RF) # ^r 7 S.7^\^ 7\7] °lf>| a> 

7l 711 efl^- MdMADS14 ^^7,} 2} ^U} 3.7] 7\ ^3XJl, MdMADSlG -fr^^ 

o\u] l ^ o]l MADS-w>^ 71-7,1 9iS^l^. ^>7l ^ -^-^7^ £11 ^ ^1 ^ «1 

o^l ictl ^ ^^-^-g" 88.4%olJ7 = MADS-«|^: ^-^1 ^-^7.>^| ^^-^^ 98.3% 

olJl, MADS-«>^: if^-# 7ilVl*> «-^-c>ll^^ a>=-^ °. 85% ol^olSS^ (S. 3). 
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<54> ^f>, #7l MdMADS14 ^^7^ MdMADS16 -rr^7.}°l MADS-«|^ <§ ^ °1 ^1 ^1 

«-o11^ 7H 85% o]A>^ 7>^- o}nlL.A} -^T^ Al<?J^- 

^T^^. Xl^l^l^ ^^1^>, ^^^m^ #7l -S-^^S] ^Tll 
^ 21 MdMADS16 -^7.}°! MdMADS14 -£-^7>ii| MADS-«|^ ^f^-# 7115]*} 

Jf^-ofl/J, °} #^oj 85% ol^oj&on}. 4>7l -^*}7} JH.^ 7l^-# o>7l Ttfl^- 

°11 #71 MADS-«>^: c g ^ o] £J °] ^-^-°ll^ ^ 85% o] AJ- °1 %± ^ # 

<55> ^-^^1 y^ ^l ^^HHl^l^- MdMADS14 -tt" 3 7} MdMADS16 -^r^7^ Z> 

Z> S^l-Sofl ^^^fj- xl ^ #71 ^&*}7\ olTE)*]- 7l^-# *>^-7.1 a-ol*>Xt^. ZL ^ 
21-, MdMADS14 -S-^ 7,l-ol ^*}# ^1 Al 71 *3 ^2^1^- ^ 7fl^lHlAl ^T3fl7> c i Si 7l o> 
^- S^lt iSM. MdMADS14 -n-^7.}H ^^^[AlTl ^ ^ ^. S 

^ 37fl n] oil M y A?\ S^^ol M-^J-ld^-cfl . ol# to ^ s^^i ls ^i-3|}7ii 2, ^ 

^^S}^)1 301^ ^ ^ 38 1+. *J70^S}^1 loll A| ^- ^ufl^ ^O^l^- H_>T3 #7^ 

i^-rt-ol ^.^lE]o1j7 ^1 <H 34-^)1 2ofl>|^- ^-H>7] ol IZl--^-^^ ^fl-S] . fl" 

*ll 3ofl 7H ^- ol $H>^_o ^ ^1 Ol 7.1 ^- &«!^# 7>7l iLSt^. LI 7^1 M ^Al 

U>Sf ^>ol MdMADS14 -^ 3 7 ^ ^-7] ^ ^+ -f ^4 yfl^ -f ^- oil A-| #^-7fl 
<g ^ SU 52 ^ . ^th ^ 10 ^ S. 11 oil Tj-ol ^ H ^SJ^l 1°1 ^ufl^- 

TJ^- Apl^l Ul^^^S}^l^.U} *^-Ol ^C>l7l JZ, #7^7^ ^ufl °>Oll AH, ^0>^1 0|7;1^- 

^ #74 ^^01 i^isi^- 01 M-Ei-^^-di , oi&i to Aiicfl ^-n> o>qei- ti 

^1 tH ^1 M S «_>^-^oi 5J^S io[ ^ 1 01 ^-^sixi## ^ ^ SU ^ t4 . 01^ 
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t> ^^-^ v]^o] tio} MdMADS14 ^3-^^ ^|7] ^ ^ ^ <g ufl SJ- #.x>^^c>H ^o^> 
X 1=1 ^ ^ ^ ^ - 

< 56 > ^f>, MdMADSlG ^^7^# nm^T]>^oll 1 ^1 S> A] ^ . MdMADSlG Ih 

«!# 7\\ A] 7] ^ oj] A\ J=- ^ l8oll ^Ajsi h}^ MdMADSl^^^^ 

°1# #afl MdMADS14 ^^7^1 MdMADSlG ^*\7\ ^ 7]} A] 7$ % ufl^- 

^nfl7l- 1^7^ o>## # 31 ^ - MdMADS16 -£-^7^ ^t^^U] ^] 

^^y^S\ M^^[\o\\M~ 27} 7,} °1 S^fJ ol q-E^^^-til o]^ S^tJ^-g- MdMADS14 ^ ^ 

A l tm^l^^l^l S^^^f ^l^b S?!^ °1 t=H7^ , J7 19 oj] ^ 

U\9} 7}o] MdMADSlG-fr^l 7^|| Hf^^AlT] «j H ^ ^ ^l#olj7^ MdMADS14 4f^l^ 
# ^f 1 !!"^ 7-1 7} ^ ^] ^ lo\\A\S\ 7to] Qfnfl ^^o] o-| xl ^- u>t^ ^-7\7\ ^afl o> 

°fl>H ^o>5q cH xl^. i 0 !^- ^^^s>^l# <>[# ^ 

MdMADS16 ^ 3 ^-'1 3^*1 *| ^ ^ S> xi ~- ^i dl >| ^ J7. 20 oil J^A]^ u>if ^-o] $«>^j 
ol ^-Sp 0.5^. ^u}^- # °1 ^ S^^^- MdMADS14 ^f^^H 

<57> , *L A] ofl || Jg-nfl MdMADS14 ^3 7 ^l MdMADS16 -ff3 7 fe ^-f 
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MdMADS14 ^t*\7,\9} MdMADS16 ^^7,}^- 7]^°] MADS -n-^^HI^ ^1 ^l^^l^l 

^- 1^ ^ St-^- ^uH^ 1 ^ ^ #7^^# ^H^}^- ^1^*> 7l^-# 6+^- -fr<H 7^<y # 

ol- ^ ol 



<59> £L ^^S] ^^^\^\d\] i«J-5]^- °-^7^ MADS-^-^# 3.^^^ ^7l A| <i# ^ 

^ f l ^ 51 1^ ^l^flS]^- f ^ ?1 ^ r I # 3^ -rf^h MADS-«|^:# <$7} 
M 1 # a^o>-b A-| ^ 2^ 7l7flH]^- ^7]>H 1# 2>-b ^-^7\ gJ ^>7] 
MADS-«>^ Jf^-oll A| ^ c>|^ 85 % o}-^2] 5>^- o[n| ^ A} A| ^# 

<60> A>7l ^-^^1-1- ij-oJ^7l ^ofl AH§-S]^- TiJlB]^^- ^^t^o] Alf tj 1 <H ^ 

hji o] tf| o| ^ 5Jol JE- ^-Hjem, ol] ^ ^ MdMADS14 -fr^-^fr ^"^Pl ^ 

-^If ^ H 7 S PGA1530 . P GA1530 ^E-l^- 35S S. .S. S. ^1 £}■ 

T7 El Dl 141 ol # 7>7^lJ7 01 o_Dl {f 3 7 ^ NPTE {neomycin phosphotransferase) 

7>7-lJZ 2i<H 7>M-nl-ol-Al 71 # 5>7ll (Stanton B. Gelvin et a J, 

Plant molecular Bio logy Manual , 1988, A3: 1-19) . 
<6l> ^f> = Mj-^ ofl >q MdMADS16 tH t> A| ^^^?}-g 

pCAMBIA 2301 «lEi# ^l^rt>i^. pCAMBI A 2301 «lEi^- 35S H. ^ S ^1 " f 
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mS{nopaJine synthase) £| n] ifl o] El # 7\7\5L ?X2-V\ Q% -^3 7 ^ NPTR () -rr^r 

<62> MJ-^S] y>^-^i*> ^Alo^loflA|^- MdMADS14 ^ ?] -4t P GA1530 ^BHl ^ "J"^ ^ 

^ ^ C U «1 E-i # *ll^rJl , ol# ^-^1 ' pMdMADS14 ' ^ 

' P MdMADS14-R'et *3 *3 5} & Jl . MdMADS16 ^^rlr pCAMBI A 2301 *9]tHl ^ 
( A n c}%}2^^. ^ ^ t> ^ v ^^t]# ^l^rJZ, ol§ ZjZj ' pMdMADS16 ' ^ ' pMdMADS16~R ' o] 

^ -n s Mm ^11 si- ^i^-ti^. 

<64> «3lE-i7> ^11^^- M]S.y\ M^^. 31 ^ 

^f-^r# , T^tJU^l (protoplast) , (leaf section) ^ ^ (callus) H St3"t>t+ 

T^V^g mjE^ H^Hll!^ i^H- , (electroporation) , oj-^^ 

^Nl^^g- (Agrobacterium) o\] ofl ^M^^- ^ %i (particle bombardment) 

A] ol] °11 >H ^ ^«]Eit o> a ^H|EHEl^-# ol-g-ei-o} ^1 ^ ^ Q'gMWLS-^. °}rtt\ 

ol-a^^-^l^-g- o.^^- o>^^H>tilel^- ^-nfl^l^^ LBA4404(Hoekema, A. et al., 
1983, Nature, 303, 179-181) # ^-§-^rS^t . ^ °] ^^^Eiol P MdMADS14-£]- 

P MdMADS16 H31 El # Z>Z> ^«i*> o\ ZL^^^} ^ w# *fl^Kn.. pMdMADS14-£f 

P MdMADS16 «l E-| § ^»jf> oJ-ji^wfEfl ^ w# y A y A ' pMdMADS14 ' ^ ' P MdMADS16 ' o] 
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(^^+^^1 : P MdMADS14; KCTC 10589BP, pMdMADS16 ; KCTC 10588BP) . 



^ 70 = ; Zl^JL S ^ ^^-2} ^ ^>A1 Al^-^ n 2 -^^ ^-^.^ 



o] 5Jol U^^l^u^. S. ^Vtf|ii| u^^l*> 70 A | ofl oil ^ ^" pMdMADS14 

P MdMADS16 i|J-^H3lE-| # ^«J*> o>^^tLj-E^l ^ -g-^- Z|Z> ^D>^ u] q ^D>^^ 



<ee> 



Ul-T^ Hi ^S. J70 JEL 



1 



^*fl-§- ^ 70 
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^01 ^ ^ A]^ ^# #efl ^o}i- ^o] o}t| . s. ^*§s) u}^ 

^l*> Aj A] ofl oil A-| ^- i^-^o] «] E-i 7\ S^i^H ^ ^] ^>^# ^fl^-S]- tifl 

^1 (regeneration medium; MS, IAA 1 uM, A] o]-Ej 10 yM, 3%, >fla^t^ 

(cefotaxime) 350 mg/ jg . ?}u|-nl-oj >y 50 mg/jfi . 0.7% o\7\) ^^^o| 7fl tflHfl <y=*}S| 
U+ . ojitfl 7]^ -1 ^ cHl ^ ^ ^ ^ ^! ^lilr l^^l -^-^ Ufl^l (rooting 

medium; 1/2 MS, IAA 1 uM, 3% ^353, ^H-Wo]^ 50 mg/^ , 0.7% opH°11^ T 

-frS.^ 1 ^ i^A] *>tH ^ ^ *! 2*;*fl # *g ^> S3 ^ . 7-1 o>£- ^1^^- ^ 

^oj tg^i^^ ^l^IZ] A> (necrosis) 7\ ^o^L^^-dl y l ^^^^^ ^]^^- T^S 

ifli^'H ^4^^^- -^^o^SS^- ^° 0 ^S 

0]%7\] mSL^.^ *^Ol 2}^^^. ^^JZ ^flfl ^ #7>^^Ol ol7)l, * 
olo] ^«>^ii^ ?1 JL Ufl^^^Ol ^Ufl ^ #7>^^Ol <H ^1 _ #7^^ 

susm. 4^1 ^ ^ M-tWir ^*ii^r ^hh^^s ^ ^ m ^ . 

<68> h^a-| p ja. ^ sj- Ai ^-j^. qg^ ^^^\~ S^- ^lf 0 l H 

^4 ^ ^^^^; 7 r Alo.7>5il, ^-nfl, -=-5]-, ^fl, A r ^^, A r ^^-, 
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o 



<69> teg} *eL U^tf! J=L 

<70> 1) ^nfl ^ MJ>%h ^-^^M- Sl^l^ »1^}^- ^^1; 



O 



<74> Tih^^ Ail^ ^ ofl & O} A-| , Uf^l 1^ ^Ufl ^ °-^y^J=- 
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^- -TT-^h MADS-«>^:# S^^- ^ 7] M 1 # S^^>^- ^ll*^ 2^ 7} 7fl 5] ^- ^7] 
A| ^# ^>^- -^^> ^ >y-7] 4f ?l^-l MADS-«>^ <S C A o\ SL] 2} *L«-o11^ ^ c>| ^ 85% 

^ hji E ^ 0 j q^-l ol J^- -f-wj-crl-u}, MdMADS14 ^^^H v\7] ¥\ ^E]^ ^ § *j 

^I^^-g- PGA1530 MdMADS16 -^3^t ^tl^Pl tH ^ # *J H ^ 

pCAMBIA 2301 ^E]|| Af#(J>^- 3} o] f>\r} . 

<75> >y-7] 1^711 2o\\ 31 °\ M , ^ E^# (J^ O^^.H>EilEl-g-^- 7fl ^ f> 

*g H 3 ^Ei# ^f/H^ S/iJ Al7l7] n ti 7fl 7^1 ^ , ol--i^ii>E|l^-g- 

^-nIli^Aloll^ LBA4404 (Hoekema, A. et al., 1983, Nature, 303, 179-181)-!- ^J-§-^>^- 
5Jo] t>\r} . ^*>, MdMADS14 tt<H ^ ^ MdMADS16 4r 3 ^4 y A y A% U?!^}^ ^E] 

# o^^H>t11^|^-^- Z>Z> P MdMADS14 (^r^^H 5l : KCTC 10589BP) ^ 

P MdMADS16 (^^+^ :KCTC 10588BP) °] ^ o] u_i ^ ^\^k y A ^\^\ . 

<76> A>7l 1^711 3^1 SX^M. ^^^#AlU -Al^- A]}^^- ^T]fl #7^# ^ ^ (7^ 

of^, t}^, y>i^L+^ ^ 14 ^r^-; , 
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<78> T^-^jo] -°-Ar| Xt^- ^-^l" 1 ^- 1 ^- ^] <§} U}|Tij-«- -^^*> ^ Ol 7] Ttfl^-Ofl 

n 2 - ^ ul^n 2 --^ 7pl Ail ^3.^ tf-^m ^ Si^fl. ^l^il^l> ^^-o\\^ Ji# A>-g- 

^ #^1^11, #^1, ^^11, ^-^fl^ll, ^l^*^All ^2] m j A^\ ^^r ^-^^11 

# A}-g-^o^ ^Ail^uq- . ^^-f-o}§ jifj ol] ^- ^Ai] , s^il _ a>^i zzf^^i^ 

<J>Lt 0} Al- ofl§ , f}A>l^ (Calcium carbonate), r3Si 

(Sucrose) ^tS-ii^: (Lactose) , 41 °i ^All^t}. ^tt*> if «! 

oil At ^1 7$ ^ J=- ^>fl. Lfl-g-ofl^] Al^^l ^-o) oH^t^^-tll ^ol At-g-S]^ ^ 

s]ah^oi ^ ^ H sq-e+^I oi^oii ^ m Ail , ^ ^^71] , ^1X1. 
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7\ Sl^^. , ^^-g-^lS^- (Propylene glycol), H^Hl 

^BflH ^-o) A r -g-^ ^ Sict. 7M1^^- (witepsol). D^g, 

(tween) 61. , ^Hf^l, ^ >*fl # . ^ ^ . 



<80> tf, 6+7l ^Hl^- ^ VT ^# O^l A] <y>^ JJL^ ifj^cq Lfl-g-O] ^>7l ^ A] 



1 <AjA|o]| i> A| 7| JZ. V ^ I MADS n 7.| °| ^ JZ. \j ^ o| "J <2 7| A| <2 2 A 1 

<82> ^Tifl ^7l°] A>Iif(#a/w£ domestica Borkh vs Fuji) c ^## u> 

711^^1 cDNA el-olH^i^l (SUNG. S.K. ef al, Mol. cells, 1998, 8: 565-577) # in 
vivo excision n ^ (stratagene . USA, Catalog #200450) ofl uj-ej- cDNA# ^-^^r°1 
cDNA ^(pool)# Ail^-^r^l^-. <^ 7] >H 1 cfl o] ^ Tafloj^oi GenBank(NIH, USA) 

oil ^-^r^ MADS -n-^^>## ^ ^t_> ^ ^7] -H-^Hl^ 7>^> °] ^ 7] M <g 

o]-g-e>JZ, J A ^ Aj-aJ- cDNA ## ^r^_2.S t>\<}\ degenerate PCR# 
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<83> PGR «_>-§- 3i J £^r 100 ng^l cDNA . 10 u M °] 1>I . 20 mM 

Tris-HCl ( P H8.4) . 50 mM KC1 . 1.5 mM MgCl 2 , 0.2 mM dNTP's, 2.5 unit-2] 
f| £] r>| il};*]! {Thermus aquat icus DNA polymerase) (TaKaRa, Japan) § ^} 21 ^ . 
^>\SL it] ^1 <gtf| (Perkin Elemer) 9600# Al-g-^-o] Q4°Co\\M 3^^} c 4 ^ c! 
(denaturation) A] ?] JZ . ^^^^ S^l" 0 !^ ^^^-g" (annealing) ^ z] o] ^-h}-§- 
(extension) # y A y A 94°C /30^ , 60°C/1^- S 72°C/1^ L ^> 1 '4° 1^1 (cycle) # ^*<§t> ^ , 
o\6\x\ ^\o\v^ 50°C 7j\A ^Xl Tg^. 1 TJ ^] \£^o^ PCR# <4^- 

touch down PCR# t>\ ^ . ^th n r ^l ^> 50"C ^HlA]^- 10 ^ol^-# ^r^^^JZ, 

°5 ^ (elongation) # 72°C/5^-^ t>\o^ ^ ##ZZ}^# #^ A] ^ . o] 5j «];-§- J2. 
^ lOBfl S]^ (dilution) ti\o\ . U^A] A] ^ 5^ 7] *fl 5] ^ « 0 >^5] 

degenerate H^°1d]# ^i\^\jL, °} 7 S °\) M A>-g-*l A] ^ 21 4S. ^l^fl^]^- ^ 

«l-%>o] degenerate H5}oln]5]. ^l-^l tz}A] degenerate PCR# n^<§ ^tSt 1 ^ (nested 
degenerate PCR) . J S?\ ?1 ^'Utt ^^j^ ^^tl 94°C<>11 

A] 3^-^> c i^4i (denaturation)A]?] Jl, <2f ^1 Ai 3} ^i^^}^ (annealing) ^ 

^o] c^-^-HV-g- (extension) # y A y A 94°C /30^ , 60"C /l^r , 72°C/1^ L ^> 1 ^>o] # (cycl e) 

# ^r^tl ^ , ol o\ >| D] ^t]" ^rS-ii 50°C^1-^1 ^lll^. rc^] ^4- c H PCR 

# ^^^^ El^r^^- (touch down) PCR# ^S^i. ^th D M m- 50°C ^HlA]^- 10 

^1§4Slal, (elongation) # 72°C/5^-^> ^ #^-IZp^# #^ 

% V ^^A] T^^rSM - PCR ^>lf# pGEM-T Easy ^t] (Pr omega, USA) ofl H-^^ 

* T7 ^ "} SP6 °l-§-^>°] lt-^^l#^l *3 ?1 M 1 # ^A>e>^ct. 
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<84> 687 b P 5] <3 7] *| 1 4J-^4j (blast, NCBI . USA) # ol-g-^ 

°1 ^-^t> "1^, MADS-«|^ ~fr4]^ *f£- -^^1 7^ol # ^oj^SS^. °1 -rr^ 

J£ 7^. 7l 7fl 5] ^- ^ ^^o]T>|§ 7il^>c5>^ A>7] 7] ^^tl PGR «]-§- 

94°CoH A| 3^-?J f i 41 A] 71 4: , HS^oltf| zj ojXh ^>Z> 94°C 

/30i , 60 o C/l^r, 72°C/1^ L ?J 35 / 4°1^' (cycle) # ^r^^BSii 1 ^ c 5 o > # 72°C/5 

£-7j o]-^ Tsl #^-14^^- xj ^ . Al-g-sl ^ ^^o^i, pBluescriptSK(-) 

(Stratagene, USA) 7]}^} lif ^7l7^^# 7l i ^l^^&H, ^ 

ed PCR «Hr.°^. ^ 450b P ^l l^4Jif# ^# ^ o] ^-^<i>## pGEM-T 

Easy «}£H1 ^-^^t> ^ T7 H^°l ^ ^1 SP6 #^##^1 
^# ^A^^n}. SlM^I ^71 4>^-43 ^ H^Jl^ (blast, NCBI , USA) # o] 

-g-^o} «-7H l^L ol PCR #^-^1^-^ 687 bp f iJ Jf ^- 4f ^^^ 5^^+ ^-"l ^ # Si 
^^l"^ 1 ^-. ^il^l ^71 Al^# 71^^ tq-A] yHI^Sl 8^. 7] 7j\ 5] ^ ^ 
^ ^I^S 9^ 7] *fl 5] ^- ^ H>*f 7il A> 7 j 7l#*> ^-^*> ^ 

^.2.^. 94°Coll >| 3^-^J ^^^l 7] * ^ 4j , H^°l*l HtJ\ ^ °1 f d ^ ^Hr# ^-^1 
94°C/30^, 60 °C , 72°C/1^ L ^> 35 7 4 0 1 ^ (cycle) # 33 ^ & /£. c 5 o V # 72 

°C /5^-?J ^>o^ *| ^-^I2}^# #1 Al ^ . ZL 12}. ^ 910 bp^ ##4J## ^# 
^ SJSi 1 ^. 43" ^1 1r^4iif# pGEM-T Easy ^ ^-^^ f> Escherichia co/i ^ 

XLl-Blue MRF'oll ^ ol^cr| #E^nl^§ ^-el^>^c}. 
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<85> #5+^131^ ^ 7] M 1 # ^M^} "1 1} . ^ 7l ^ 1 °1 Tifl-r- ^^.M" 

o>nl^^ M <I °1 iz}^. ^.-^| -^-^^K -V. 1 4 .V. 2 oil 27fl 
^7^°1 c ^7l ^#^r ?iS^^ (ful 1 -length sequence). 

<86> ZL "1 2} . ^ 1 *H Jll 1^ ^l^fl^l^- ^ 1^1 ^1 ^M'HI ^ ^^^31 2^ 7]7fl 

=1^- ^ 2°1 ^1 ^ 71 A] ^ # <>!# ^ SU & l=+ . ^th ^I^Sl 717^1^- ^1 

^ 7l A] <g # ^^Ei MegAlign (DNAstar Inc., USA) # °l-§-^°1 

#2^1* (Clustal method) ^-^*> ^^^S 1^ 7] 7^^- °-^7^^- 

M 1 °1 ^iTf f> ^- 3^^ # ^ T SlSli^h. ^ lofl ^Xjsl B}3} ?to] ^^Hj^l 1 

7l*fl=l^- ^ 7 d7[^ 2427fl^ o>D] i-^>o.^ ^P-^^l 7H«> cfl=- (open reading 

frame, ORF) # 3^ ^7l 7\7]JL . o}nl ^ ^tHI MADS-«|^: 

<g^# ^^^r 7>7;lJl ' MdMADS14 ' 2^ ^^5^. LI 2 oil S.A]^ 

b\s} y\o\ MdMADSie ^-^A st> 242711 °i o[nly^5S ^T-y^ ?ti H J 

(open reading frame, ORF) # <3 ?1 <I # 7>7.] J7 oio| a> 7 | 7}| h> nfl^- 

MdMADS14 ^yr^A--} 5J^4 3.^1^ ^°J;J2 , o^d] ^ ^-tj -?H1 MADS-«j^ °J ^ # 
^7l>H 1# ^IJZ ?i & t+ . ojoll ^1^5: 2^ 71^5]^- -£-^7.}# 
' MdMADS16 ' ol ^^^SM. 
<87> MdMADS14-°4 MdMADS16 ^^7^}°} 242711 o>n]^>y- A| <*°] ^^^^ 88.4%olJ7, 

MADS-«|^ Jf ^ ^37}5] ^^^-^ 98.3% ojji, MADS-^"^ >ll^t> 

85% olA>ol^ut(^ 3 ). ol A-] Qj °) ^X[^S\ 
MADS-«>^ ^^7.^#ol nfl if A>=-^oi7ll 7^lJ7 Si^- ?J^S °1 ^ 7.] 7] 

Ttfl^-ofl MdMADS14 ^ MdMADS16 -n-^7.]-if o>d1^a]- ^^oflA| ^-^^!# -n-^^1"^- 
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MADS-«t^ ^- o] S] 6\] 2} /[£Ajo S s^S] o| ^ o> ^1 o] ej- ^ 7} *1 1} . U^ A] 
MdMADS14 -if MdMADS16 4f^l^ 7^ ^H^?] ^! (member) ^ o| 

^^lJi, ^ 4o11 ^Al^ u]-^- 7±o\ r\^L MADS-^I^ ^-^7,} 2} 9] 7\\ #^ (phyl ogenet i c 
tree)!- ZL^A ^^Hl^lS. t+# MADS" 1 ^ -rr^*}- **7(| Ji^KE. -rf^^^ ^Ml7^ C| 

<Ajx|oi| 2> A | 7] PCR ^ RT PCR# o| MdMADS14 m ^ *l °| 7] % ^ ^ 

<89> MdMADS14 ^r 7 S.A ^ MdMADS16 i^^fl ?1 ^ ^ ^f^l 1| 

3iX[ii\7] $\t>\o] ^X\7}( T eal time) PCR ^ RT"PCT# ^r15 <?bS^h 

^5 ^fl ^"3" (reverse transcription-polymerase chain reaction, °1 ~u\ RT _ PCR'°1 
^ ^3 W ^ PCRofl Af-g-ob^^- 

<90> <2-l> A| AH PCR 

<91> A] a] 7} PCR^- SYBR green ^ ^ A] °J (Applied Bi osystems . USA) # A}-§-e> 

7} ^^-*> Afl^-ollAH ^#t> £!*fl RNA# 2 wg# T^-g-^c^ <y ^>-^>^+ cDNA ## 

41 7.1 7} pgr u>-g- # til Sol H^oltf| ^\o]u\ (primer dimmer) 7\ 
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A S 7} 7,} o>^- ^# nm^\7] B.^}o]T>\ ^-^ n^Am ^# J 4 ^1 1> 13} 

MdMADS14 #-^-§- H^r°l Di M^^Ji: 10 -2.^. 7} 5^ ^ ^ H^M^ ^ ^1 

lliiS 7l^flH]^- ^ H^olDi)^- 50 nM/300 nM H^ol ^ 

^^o]i>|)o11^ ^ms] JS-StJl. MdMADSlG H^ol^W^ 1 ^^ 12S 7l 

900 nM/900 nM *f>>^ H^°lrH «>*f H ° 1 *1 ) °ll >*1 2] ^ °] ^>^-# je.S_2.nl , Lfl^f 

tfl^? (internal control) .2.^. A^-g-^l ^^(actin) H^t 0 !^ M^^JZ 14^ 7]A^\ 
±r 3 ^} B.^\o\vi\ ^ ^ 15^ 7l7fl^^- ^ h o >*> ^^ol^)i, ^£ 900 

nM/900 nM H^ol^/^^^ H^l^Hl^ S] ^ °1 J£&t}. 

<92> Zj H^OlEh|^. H}-§- ^ ^>#Ol 120 bp 0}\%2\ ^7l^ ^§-^-^1^7.1711 *U*># 

cJ>^ U"^ A] Tj- T^oll ^&t> ^# ^ Si S. ^ o^t}. ^AjT} PCR 

Z> 7l^ ^ ^7^ cDNA ## (template) iijS ^> Jl . ^HUI f_> 

50°coll^ 2^-T_> l^S^lr 2tJ§ S^l ?1JZ . 95°CcHl >| 10^- TJ °J ^ ^ 

(denaturation) ^t^l 95°C°ll7^ 15^i7J ^r^# C M ^ ^ ^1 ?1 JS , 60 o C°ll>| 

o> ^s^ol u] 9} ^41^ (hybridization J£^- annealing) ^1 ?1 ^ A| o] § # 40 s] 

7] of jrj-^-g. ^jg^j-o} ^^^>#^ °J# MdMADS14 -^^1 7> ^ MdMADSlG 

-rf^l^^l ^-TH^. Z> 71^1 ^ ^^Tg ^ # oil M C U 1 g^ 0 o > # 

^- LflJf tfl^^-o] ofl^o^ i^^ojoll ujefl MdMADS14 4f^^ ^ MdMADS16 ^^7^7} °jD r 
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<93> a , -V. 5 oil A-| B\S} ^o] MdMADS14 -ff ^ ^ ^.^.ofl^ ^l-Tfl 

HVcrfl Ap4°] 0112} ^|^*> ^-^°cF°l ^1 °b V MdMADS16 

5U°aJ1, 4] ^ofl^ ^° 0 >ol ^o>^# # ^ SiSJi^-. ^7^^.^, 

MdMADS16 -rf^T^ MdMADS14 -^7^ Jit} ^^° 0 >o] ^^-^ o.^ vi\\^- ^+## # ^ °i 
SM- Z> 4§ ^ # ^ ^-o] ^#opl ?\o\ c *\ ^-^-^ ^ (melting curve 

analysis) # ^r*5t> ^>-g- % MdMADS14"f MdMADS16^- >| ^ ^-^-^ 

^-S. (melting temperature) # 7\*\ «_>-g- ^^l&^K 



<94> <2-2> RT-PCR ^ PCR M ^ 

<95> >y-7] 41 A] 7_> PCR AJ f]^ ^ # ^^ti\7] ^>o} ^#^°J RT"PCR# ol#<?>«1 

##4>^ 0 1 T-l^fi^ #7}^^- ^-7j# "2 ^ i-flofl^ MdMADS14 

7 ^\7,\2\ MdMADS16 tt-^7^^ 41^1 ^S3t+- RT-PCR 4^°11 

A}-§-f> Z> 7]% ^ ^MIH il^-7^ cDNA ## (template) 43" 7] 41 A] o\] < 

2-l>o\]M A>-g-*_> MdMADS14 -n-^7;}, MdMADS16 4f 3 A -^r^7^ ^e)-oji>|-g- 

Z>Z> A}-g-^ct| RT-PCR# ^5^. St> , y A y A^\ #^ ^>^-# op^^ll4Hl^ ^71 

^ M-ol^^t ^| (Hybond N+) flS ?jol A] . ZL^l j2 . MdMADS14 4f 3 7>> , 
MdMADS16 ^ 3 7,} ofl&l ^ <H7^|| U>o] o_eJ (biotin) SS. 3l^}^} S^.Hfr 7i] ^>f> 
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^ M ^ ^ (Southern- StarTM S y stem, Applied biosystems, USA) § °l-o"ol-o^ PGR A\ 

<96> ZL H . S. 6o11^ ^Ajs] ^-o] MdMADS14 ^^7^ °1 ^ ^- ^- ofl ^ ^>7ll 

MdMADS16 -fr*!*}- St> °i ?1 i^Ui ^^^1^1 ^l^^l"^ ^ i^Mi ^^°o >0 l C ^ P J 

^°1"^3# # SU & . "2^1 M", MdMADS14 -rf^T^ °cMl «1 ^fl MdMADS16 ^ ^ ^ 

^o>^- ^S-*> H^rS ^7] ^]*] ll^r^- 4>7l 5^1 41 A l ^} PCR H^r^r 

<97><^Alofl 3> ^ ?| X\ J S| 2 ( //, hybridization) # o| MdMADS16 n ?! 

mRNA ^ *I ^ 

<98> A]-5Zj-°] o|e] ^^-12} ^«.*o^ tfl-Al-o^ MdMADS16 mRNA ^aj- 

S^fl (paraffin embedding) A] 7] * 10 ^ ^1^. 4 V ^i £SH (probe) ^ ^ 4j 2f ^-§- 
# ^^^l-M A HSHr- MdMADS16 -^7^ ?] c ^ 7l A| <g# 

^ (DIG) .2.^. ?ll 0 l#c5r°1 M^^l^M- H^H^l ^7l>H1£- MADS-«|^i -fr 

^7,^ol ^-# 7H^o ^. 7K7-.1 J7 oi^- MADS m K-^ullo] °] ^ 7] ^ ^ o] ^*>S]t;1 

£M1 Xl^-U>S^.Dl . ^I^Sl 16.2.^. 71 7fl 5] ^ ^7lA^# 7^7-1 ^ £^Ht A>-g-^rr| 
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-y*!# -H a] t>\^^_ a^-iM- °1 ^ ^^1 MdMADSi6 -fr^t-et- MdMADSi4 ^^^l--} J £^ J 3 

~ ^ t>iS. 88% (88.1%) ol4>ol7l Ttfl^-oll J= -rr^Rl^l ^-ol-^oll tflofl>H^- S-^l*> ^ 

^I^^iiS^- ^ 7oll A| ^ A] HJ-J2}- ^0} MdMADSlG ^^7,}^- S]-7l ^ # if-^r 

MdMADS16 ^f3 7 ^ ^ ^BflS]- ^7\^^to]\ ^»1lJ- ^}°]# f 4 v ^ 

ri <A]A|oj| 4> MdMADS14 u JL<>J ^ ^ *I ^ fl A j ^ °| A <» ^ 

<100> a> 7 ] 4JAl^l loll A] A]-IZ}^«-El tl MdMADS14 -fr^^rl! S^^t-^ DNA^^# 

Pst I ^ Hindm^. SiS pBluescr iptSK (-) ^ E-i 

(Stratagene, USA) ofl H^^*]" ^ . ^^^-^ ^fl^t, 1 " ^)E|£- oj || t^-a] Xba I ^ 67 a 
I ll^fl rfg-. ^r^tl SJi^ l^^l ^^^^-g- «31 Er| o] P GA1530 ^ E-| ofl 

^ H J"^ii^ ^St^. ^f_> -^^1 A> All Afl ^ wiE-i^- MdMADS14 ^- 3 

Sl^^- Afl^* 1 " pBluescriptSK(-) «]Elt A2>a I ^ N/ndm^. l^tl , 
S^^. ^ ^E^o] P GA1530 ^tHl ^«>*>ii^. ^ 

o|t]-. Al~- ^ Aj S> Ji P GA1530 ^E-i^- 35S ^^S.^ £}■ T7 E] □! ifl o] E] # 7^1 jl Si 
_E.nl ^11 A}^ 
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NPTH {neomycin phosphotransferase)^^.?^ 7\7\3L 3X°\ ?\^v\o\ ^ X # 

^}^X {Plant molecular Biology Manual, 1988, A3: 1-19). <>1^7(| XI MdMADS147> 
^j^^iiS ^^^H Xl^t^ H^^l^H ' P MdMADS14 ,: 2+ ^^rxlJl , MdMADS147> ^ U 0 V 
f^Ji^. ^^j^l Afl^t, 1 " H# ' pMdMADS14-R ' o] ^ ^ »j„ . a^Jl Ora^^t 

^il^w ^l^l^^ LBA4404 (Hoekema, A. ef al. , 1983, Nature, 303, 179-181) ofl 
41 71-q-Dl-olA] yfl^HjA] >y-7l #^^^1 ^ P MdMADS14 ^ P MdMADS14-Ro] 

^oj^l ^-^1- ^^^S^. ^11^ P MdMADS14 7fl^* v H^^D^Ir ^oi«> o^^Hj 

(^^^^ :KCTC 10589BP) 

<ioi> P MdMADS14 J fr ^7,\7\ ^^J^ ^^-^s}- Al # ^1 # ^fl^pl ¥\t>\o] n]q^D>^# 

°l-§-^5St+. ^ ^ ^ °] ^# 70% oil Ef^- oil 1 

t^-^- * ig^-^^ 3^31 2%°\ NaOCl (Sodium hypochl or i de) ofl 15^-^} ^] 

^r°1 #^rJl ^5-^^ 7^1-^1 ol a> ^l^}o|rq-. a^Jl, #^ *fl*l 

(1/2 MS, 3% r35i , 0.8% o>7» o\] 7] a>*> «: _ of 14°J ^olj Mj-oJ-7}- A] ^>5l o| 7J0J 
°1 3^11^1 * S-oJ ol q-o^7l A] ^>^T3 aufl ^^^.^ 

<102> A> 7 j ^Aloflofl uq-sj- ^11 ^>^1 o^^wVeH^I^- ^-Dll3lf Alojl^ LBA4404 (Hoekema , A. 
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et a/.. 1983, Nature, 303, 179-181)# 50 mg/ & ^ 7}i4n>ol A] o] YEP afl^l 

(1% IS 1% ^^r, 0.5% NaCl)oH^ 0D 600 0.80] f] Ttfl7>^l tffl 

<£M. n°<5% w# 200 uM^ oj-^l^AlEi^- (acetosyringone)# 

^7 r t> 1/2 MS tffl-XHlvH 22°C . 150 rpmJA^. 2A] 7> ^g-§ ffl ^rSW . a^Jl M" 

A-| . ^^^.^ D|q^S] 7 r »! JZ 22°C, 150 rpm_2_^. lO^-^J 

yfl^^S 1 ^. A ( £ ^Ml ^Ef^ afl^ «fl^l (coculture medium; MS, IAA 1 

ix M, A\o\^_ 10 uM, 3%, o]->ql J^A] ^ 200 uM, 0.7% o}7]-) o\] 7^;£f>\o\ 2 

^H^rSM . ZL^Jl A c £ 7fl^-S^ tifl7l (regeneration medium; MS, IAA 1 

uM, A]o\^ 10 yM, ^3^^ 3%, a11^te+ai (cefotaxime) 350 mg/jfi , ^rM^r 0 !-^ 50 
mg/^ , 0.7% o\y\)^ ^T^^JL 3fD^ ^ ^} 7M^}^E+. ojicfl a]^ 1 ^ oil ^ 14 
,2.^- !MI?t? 7>u}Dfol A] ol -^-^ Ufl-X] (rooting medium; 

1/2 MS, IAA 1 uM, 3% ^l" 0 ! ^1 50 mg/ ^ , 0.7% opl-)°ll>| J^M # 4rS 

^r^^H *>h] ^ ^ <H # >y H c7 } ^ t r . ^ ^] 7,} £>J=L A]^^. ah^-o] t*|^1- 

A|| IL| A} (necrosis) 7]- <|] o| u^til y l^r°l ^^^^^ ^1^^ L fl ^ ^ A-| 

^a>^ o.^ T^^r -frS^ ^ S°c^^ ^^tt. 

<103> a H^, A> 7 j zzf^# s-efl MdMADS14 4f ?l^ 0 l Til A] 7] tJ -H^^^l^- 

^ ?ti*lHl^ c 4v}\7\ c 4 ^ *1 ^#^1 5LaM. ^tl, MdMADS14 -f^A^ 
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JL 8 oil Hj-vf ^-o] MPTff ^c^A-l -rr^fil PCR# a-o]*i- o^^,^] 

MdMADS14 -n-^^Pl- ^°A^Y^M . NPTH -rf^T^ -rr^r ^°]# ^ 

t> PCR v\%o\\ 7^ gl^l jz 17^. 7l 7fl ^ ^h o >*> M<£ 



11 <t! A|o|| 5> <g x| ^ A ! ^-^11 i H »1| >M °l MdMADS14 Yi ^ A °l 7 1 ^ -£->*H 

<105> >y-7] ^Ulofl 40^ 7^1 ^>t> MdMADS14 -^7^ ^^lA]?] ^ ^ SJ-^1 

<^|| 3Z}^^Al?l tJ l^l^Tll^ S 7 9^!# ^ ^#7ll Ml oil ^| MdMADS14 -fr<j] 

<106> a MdMADS14 -rr^7.}°l 7fl 7.1 7] 70^1^- 27fl *fl o(| >H ^ 

nfl?]- <I el X\ o>J=- S^tgol M-El-^ciK ol^. _V. 9a U\ .V. Gc^A-l ^Al^ 

U\S} 7to] 3l7]^^]S] ^71^ ^^oll J=. <3**ol ^^-ol * ^1 i^^ol 7^611^1 



<107> 



, *| ^<^3^^1 o] r^T^ig $7l^ 5] ti>|§- ^7 ojl ojl JZ^^l-Jl #£^^1 



it^H (plastic embedding)-^ 7 /m-21 3.71 



ol tl 



0 (Toluidine 



blue 0) *\ ?!^# ^ 



<108> 
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SXS.^\ ol^ yfl^ ^ ^1 « 0 > °] ^^o] ol=c>|^^l t SX9X 

r+ . ^*>, MdMADS14 -n^^f^l ^«!# zz}^^ A] ?l ai ~. ofl a| ^- a- 37]\^i\ 

°W*\ M^- S^S^ °1 M-^U^-dl . ^^^^Sfl l°fl-*l£- 1*11^1 ^F^r^- ^°1^1^- 

Hj-^ ^-7,\°) ^t^°) & JI . ^^^l^^ll 2<>11 A-| ^- -g-wJ-^J ol Hf-^-^o ^_ %i cf . 

<109> ^*>, ',. H) U J noil ^A]=f ^-O] H ^H-^l 1^1 l^fl^- ^!"^r A] 7} 9} 

n}^ ^7^S}^}^\ Tf^O] ^0]7]JL, ^A7\ I^H °>Oll^ ^0^51 ^ ^7\ 

0} #^1^1^- S^Tjol UE^Vi^-cil . o]5j TO ofu^ Tl ^1 ifl oil ^ ^ 

u^y- ^°1 -£-^=lS}-&# ^ v ^ SiSitq- - 

MdMADS14 ^t 7 S_A7\ A^d^ ^^^?^1 1^1 #^># ^1^1 257fl^] ^^tl ^ lO^J^oJ 

°coii^ Bfl° 0 ># ei-sm. ^o^^- ?i ^ 

. a H ^4 , H- 12-2} ^ 13011 Hi- if Tj-Ol ^-7,} 9] %t^t^ y]^! 1 i 

#^1 ^1^7-1^- M-^^U}. Ol ^ ^IZ}^- S-Tll ^# ^l-Oi^.^, 

£_ ld\]A\ JE. A] UfS| ^o] MdMADS14 -n-^^7> 2}^^^ tj l^l^^l 1-1 #^f^- ^ 
^opl^o] l.77^o] til «1 srfl u]*!^]^^ S^l-S #^>-^ ^ of 7l^>^- 3.8^ vfl^l 

4.4%! ^S.^ ^-^sjgjui-. yl^^^l^^l #^>^1 %1-of^- 

o] 50% ^+711 uf^o^uf ^ H^Sf^l #7f ^o^-g- 100%°J 5}^.^ iff^. o] 
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^o^o] 80-90% ^2}olc}. 

<111> [3. 1] 





(T2) 


y 1 ^ ^ <g si-tji 


y 1 ^ ^ <g 






1.77^ 


4.4%J 


3.8^ 


4 5^ 




100% 


52% 


50% 


80 m^l 90% 



<H2> ^tf>, MdMADS14 4f A] ^1 ^] ^ 2 oil A-| ^- ^-^^ o] ^-^-o^ >H 

I} Til Oil Hl7T}c^ ^-WJ-^l Ol 5Zf^-o^^ ^ UlT^crfl^l^- ^\^JL ^A% J 3 

°1 ^^rl H (parthenocarp fruit) 7> 1^1^. 

<113> ZL^]JL. MdMADS14 ^f^^H ^ A l tJ H^l^^l 3 oil A\ ^ 
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°l^i?> ^ ^ I60II A| 51 A] ^\ B}9} 7±o] ^v\^2] TM29 ^-^7}7\ C A A] =1 & # ^ 

M-E^-M-^- ^>y-5Zf Ul^*> i^tq- (Charles Ampomah-Dwamena e? a/, 2002, 130: 

605-617). TM29 -rf^A^ S^K^ S}7] ^ ^ufl^ 1 ^ ^7]} ofl M ^^7\] -tt 

yfl^7]- ^^o] o|S]2 Ul ^ AV.^j o] «.cg^,^i ol Afl^l ^j^e}^- 5# # 

t SiSJt+- MdMADS14 ^1 A># I4^«=|A1^1 *g ^ 3»-*fl 3oflAl TM29 ^-^7,} 9] MJ-SJ ^ 
^# %t°\£-7] ¥\ tt}^ ^^^SJ-^l^l ^nj- ulfi ^ ^ ol] A^ ^1^)1 RNA# §o]- 2 

RNA# M^o\o] RT-PCR^ «1 ^ ^# oj-gt^. TM29 ##oh7l 
^fl Al-g-tl H^olrh|^^. A] ^ a] ^ 19^ 71 AflSl^- *j ^ A^a] w 20 



<114> PCR ^^tl^Ol Aj^^ii^ 1§- 7}cJ^ ^?J# Ai^TT}^ ^ lJf| <>|| A-| 

TM29 -^^1 A> ty-^ojSl *j ^ ^ ^# ^1 cr> 53 ^ . ZL H^, 51 17°11 A^ ^AjsJ H>5} 
^-o] MdMADS14 ^^7^7} 3j-M]-^5q ^ ^ ^ *1H1 >H TM29 -Tr*!*}^ It*! °1 ^ *ll ^ # 



C <A]Aloll 6> MdMADSlG m ^1 ^1 ^ 1 51^?! < >1 *1 *1 S] Aj ^ All ^1 ^ ^ ^ All Ml ofl Al 

"I MdMADSlG n ^ A| "| 7| ^ ^ ^1 
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<116> ^7] ^ A] ofl lo]}A] A}!}^^] ^} MdMADSlG ^ S^^t^ DNA^^# 

Pst 3± Hindm^. ll^tl , S^S. l^'El pBluescriptSK (-) «]El 

(Stratagene, USA) ofl ^-^^f_> ^ , o] || u^-Al BamH % ff/ndm^. 7 4 ^\JL «|°l(fill 
in)A|^t+. pRTL2 (Restrepo , M . et a/.. Plant Cell, 1990, 2: 987-998) ^E] 

# 5^3 I s ^, MdMADS16 ^r<H 7}4§- >H H ll^M c^S 1 ^- ^K^^. 7fl 

^ta Vl El #^^^1^.^- MdMADSlG ^-^^\7\ it 0 !^ 3} 3} ^^^ilS H 0 !^ 

^o] ^ei-o^ ^71^1 ^# #o}^ ^^HfiLS tSM? ^AA ^^^^ 

H^^q Al^f- *!^]^l#-g- «J]El ol pCAMBI A 2301 (CAMBIA, Australia) ^EHj H^^# 
cj^c}. xj-g- *g H ^ sj-g- pCAMBIA 2301 35S H^SE-i^f NOS {nopaline 

synthase) Ei n] ifl o] Ei # &_^Tf| Tr^KS. NPTff {neomycin 

phosphotransferase) ^r^A^k 7\^3L 3X°\ ^\^\°]^. A % >y ^ # ^Tfl tl^t . 

Til MdMADSlG o] ^^>%>^.^ ^ tJ ^ A 3i %t ' pMdMADS16 ' o] ej- ^ ^> 

StJl. MdMADS16o] <^^>%^^ =1 A]\ ^ *}■ f4i D ISt ' P MdMADS16-R ' o] ^ ^ ^ ^> 

. ol-a^^l^il^w LBA4404 (Hoekema, A. et a/.. 1983, 

Nature, 303, 179-181) ofl ^ ^J-q-nJ-ol A\ v\\7]o\]a\ -A> 7 i 7fl^* v ll^^n]^ 

P MdMADS16 ^ pMdMADS16-Rol ^oi^l ^-^r# ^^^S 1 ^. ^^ v ^l P MdMADS16 7fl^* v 

o\] 2004^ HI 30^7,1-^ 7l^}St t J- H^^JS. : KCTC 10588BP) 
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<117> °1 °i 4>7l H3lE-i || ^jAjofl 3o\\M 7} B\S\ ^O] U]-L]^U\^o\\ *j ^3 ^1 

^l^ 1 ^. °1 Xl^^i MdMADSie 4f^l^°l 1k Vl H# c h a] ti 

o\\M^ 18CH1 ^A]^ Hj-aj. y}o\ MdMADS14 -ft*! 7^ ^*[# ch ^ A j ^ tg ^] s^j 
□l-^_>7l-^l^ oj^: <gnfl7}- ^^7,1 °>^- a^^f o]|| s-efl MdMADS14 -ft 

<H7]-l} MdMADS16 -ft *1 7\ # ^ A] ^ ^- nfl^- -g--§- 7H 1^7]- °>## 

±s. ^ ol cH rj- 

<118> ^*>, MdMADS16 -rf^^^ ^ v ^# ^J-^^Ul?] fM] ^ # Al ~. ^1 ofl ^ ^ 27>7l 9] S. 

^^o] M-^^^-dl ol&| S^S^ii-^ MdMADS14 -ft^TjH ^t^^U] 7] ^ ^ ^sj- ^l °J s 
^^Ilf 7-1 (J>^ S^^! °1 ^^1, ^ 19°ll ^Ajsj U>5} ^J-ol MdMADS16-^r37^ 

1^*1^7] ^#ofl^^. MdMADS14 ^ ^^^ 1^*1 A] 7] 1<>\\A"\ 

<119> ^f>, 1Z\^L MdMADSlG ^-^7,\9] 3}^^ ^ H 3 ?1 ^^f^Hl^l^ ^ 20ofl ^A]^ 

7£o\ f^H>^ o] I^/^j^ S^TJ# # SJSJJZ, °1 ^ t> S^tJ^- 

MdMADS14 ^^7># nf^vsj A] 71 *| ^J^Sl^l 2^1 C U 7-1 ?4 0 lSl^. 

<120> a> 7 ] AjAHj-i- s-efl MdMADS14 -£-^7^ MdMADS16 ft- ^7.}^- 4^41 °1 

ft-^7^A] 7^^- Sfl^^o] ^-Aj ojolol ^HUl ^ ( >i 7] 71 , ^ ^ SJ-*H # #<jH ^ o| 
7li- -ft^7>^ 71%- ^-AlollA^S. -fr^7>7> ^UH^^ §3 #7>^^o11 ^Cf| <t>J=- -ft*1 
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<U 9i & . tr+^M , ^^Ml^l A>5Z}^Jf Ei ^-e]*> MdMADS14 -^7^5} 
MdMADS16 -if 7l^.°l MADS -fr ^T-Hl^l ^1 7l^-oll »o]*> ^ 



<i2i> 4>7l o^i a-| Aha] b\s} yjo] t|^^ o] ^j-^. ^u»Tih^ ii] ^xj-iih^^- 

*l£Ul?l:n. s^oi H^rS-^. upiH^ ^ # M ^ M s] jtfli 
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i ^ ^ m i] 

3^ -fr^T-h MADS-«|^# ^.^t^ c ^7l^^# 2^ 7l7flS]^- ^ 

7l A| c i# 7^ ^r^\7,\ V\ 4>7l -^7^ MADS-«|^ o]i]ii| o\] ^1 ^ ( >|S. 85% 

[ ^ n 2 - 2] 

7fl -^<H7^# s|Vo}^ tfl E-| . 

3] 

7^1 2%>o11 olo^^, ^^^S 1^ 7l7flS]^- ^71 Al<i# 7>i- -£-^7^1- ^« 0 >%^^. 

Sl^^- «l E-| P MdMADS14 (^r^^Ji : KCTC 10589BP) . 

4] 

7il 2%>o11 oio^^, 'I S 2^ 7l7flS]^- ^7l^<i# 7>i- -^^7^1- ^« 0 >%^^. 
^^^H-i P MdMADS16 31 : KCTC 10588BP) . 
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[ ^ ^ m 5] 
6] 

41 3. 

7] 

41 5%>^ *j -1 ^ # ^l^-4l3# ^*|i*fl<& u o^^.S 7fl^-SfAl^ ^ufl 
8] 

41 7%>oll oicH^, y 44 J A^& Hi, ^ , 5L^1 , ^k^r^r, tfl^. ^ 

. =n^, 4^^4 ^ ^1^^-^; *fl^. , Jl^, ^4 , ^«>, iol , 

°<J«ti , jH^t, 54, °<J34, ^ 41 7>Al i7l;5ll , ^Ufl . 

i4^f, -2.31*1. 4l^i4^, ^-#°K , i^, 4-r, uJ-M-M-sJ- ^> 

i>K^; ^1 , ^i4#^, 441^4, 5441 . ^sj-. y 4th #^1^4 
2HI ^ ; sl-oi^^^, ^iH^-^tH , stnB.ZL^^, <^n c ^n, #41 ail^l^ <^^oi 

57-42 



^VAlAl^-^ ^2- S] ^-/O^J^ <j ^ ^1 H ^ ^ ^#*fl. 

9] 

^1 8%>oH ©Jo^. ^7] ai^-^- ^-w>^]ol ^^ii^ ^ufl ^ 

^1"^- ^1 3 ^ ^H^l- 
[^^^ 10] 

1) f i^H ^] ^7> -n-^i^># ^S|HTlEi# ^il^^l-^- i^^l ; 

2) ^-^^itil- o>3^iii-eiie]^-oii ^oi^^- tf^l; 

4) #7l ^ H ^ Al^-^lil- ^^yfl 0 0 >e>0^ 7fl^-s]^^- 3l^\^t ^# 

[^^-%> 11] 

^1 1%>°] -n-a^^-^.^ f^^^- #7>^^ §J l^ti 1 !^ ^ 7^1 7^1 

^-^1711 . 
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i] 



AC AC T 2?c c £A t: tH*^ ^ cM'-i'l't «C d T - t t: d C AAe; t&i cAA.es:. C e A AA AciA AA A ■ £ O 



AC TC AAA (S^CAA GrA AC TA.JLC AAA=*£A. (BC CA.C AA' Tl'-C A T C TA 'XT? T WSCS OTtTT^t': £T ' . 1 2 O 



AT ^T^T£ JtTcC'£T3 t&AS'TT £'0> CAA ATCAA^C A A£^.C3CTC-TAC C-cTAAAA . 1BQ 



T 


■ P- 




K 




■R 


K 






1^ 




K 


A 


3T 


E 


TV 


£S 









CAAC A(SC- (jICTASAS CAA CAATC GAC A<3 ST ACAAAAAA&C AT*j C TGATTC TACS&ACOS. . .'4'2 0 

'A C '.A- 



U. V R " A 



1> ■ E 



.D & 



K-^tniej 



SA-MsSTATiSAeAA^CTAACAC T<SA ST- T!ITAT C A« ATCA AAACTSC.G AA S ■ .4 & fi 



■EV ft 



.JS- 



CS. ■ 4f £S K- 



it 



its- n- 



1? ' 



a* 



*3A'AA£3££ AAiSiA-A^ ^=AAa,&A , C £ i'A^AA^ £AA^A ti? S^Sf £A "^AA A^.&AA/itC AA_tf A& <5r . £ 0 O 





V 




■K- 




K 


f* 


■Si- 


lt* 




R 


3j 










-3 




x 


1?.- . 



atc'c;-ajUaa^aa ^aaa.ipc c; tg .^tt'p t*3. aaatjtc £ tt cat w£ aaA At? A <sa c Ttf a . S d . 



Si K E - Iff 



IS 



li ■ ■ O. .'H K tr 



■A H 



H. -B: H" ■ Q O 



GCA'G CAG.CAAAC A C ATAT*5 A TT CC GC-tJAA. C T TCCT AC c?A ^PC.C G^CGA.^ CC T TC GAA^PTC .7 S 0- 
' C> T H_' i4 ' :i " ^ S ^ ' 1 ? • ^' P • -H' ' >I '• 

CTAQ 1 SA.C AG GAAC T TCTTC' CCT t^F GATCT KGAGTCC AATPAA TAACC C EC.GG.CA '!M0 

Y !>; ; £3." .JSJ .F- E 'P V I. .Xi' E S 'fi .2*. ' Jff ' 'H- . Y .^." '^ 

AGGC CASAC AGC TlC TCC AA C TT ST TTlS AA AT@CTe@A'C^eGiC C l^TCTiS ATGTT-C T.T^ TAT C 9-0 0 

p& -gi- ' t : '.a "' .i, ■' ■ <i ' i:' y ' ' ' . ■ ' 



AATI C ^S'JTS A-TJtA.C ATASAIACJ TA AATITST TA T VCAtC CCflA-.ip65 
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[JL 2] 

GCAATTCITCCTTCCCGTTGCCAAGTGCAACCCCAATAGAiAAAC TCAAA GTC AAGAAC T -'6 0 



AG C TAAC A GAGA AAA C C AC A AT TC A TC AATTT GGA G G GG T TT TTG C CAT TTTTCA TC C TT ■ 1 2 □ ■ 

G C C AA I GGA G TT C C C AAA TC AAG.C A Q C C GA GAG.C TCCT.CC C AG AAA AA ATT G G GAA G G : 18 0'. 

:>■]'• -e ' f- p ' H Q: A' .p- E 3 S 3 {j k l |g p | MADS- ^1". 

G G C A AAA I T GA GAT TAAGC G GA TCGAAAAC AC .TAG AA AT C frACAAG TT A C CTTCT GGAAA '2.40 



G- K- .1- E I K "R I E .N- T T. U R Q Y T- E C- K 



CG'CCG'CAACGGATTGCTTAAGAAAGCCTATGAATTGTCTGTTCTTTGTGA.TG-CTGAAGTT ■ 3 00- 



R ■ R- N - G ■ Ii . L K K- A Y- E L 3 Y -1 C D - 



G.C TC. T TAT C GT G TT C TC C AA C C GTG GCCGCCTC TA.T GAG-TAT GC TAAC AA C AG TG TTA GA 3 
I A .L- I. V F S H R- G R L- Y E Y A ul .N. .S.' ' V R 



GCAACAATCGACAGGTACAAAAAAGCATACGC T^^ TGTT"CA. -4 2 0' 

K-^miej 



I.'. D- ■ R Y K " K. 



D P T H 



GA AG- C C A A C AC T CAG TT TTA TC AGC AG GAA GC ATC C A AA C TG C GAA GA C A GAT CC GAt> AA ■ 4 S D ■ 



CT. T . Q F Y Q; Q . E' . A- S .K -l' R R Q" ■ I. R 



AT TC A GA A T TC A AA CAG GC A TA TAC TG GGT GA AGC T C TTA GC TC C T TG AA C GC CAAGG-AA 5 4 0 



Q PJ- S ' H R H I L G E' A Ii 5 S Jj H • A K 



C T GA A GA A CC TAGA A GG AAG AT TGG AG AAA GG AAT CAGCAGA ATA A GA T C CAAAAAGAA T ' "6 □ □ 



K- NL E G RL E K G I S R I R S 'K KN 



GA AAT GC T G TT T TC : T GA AAT C G AAT TC ATG C A AAA AA GG GAG AC C GAG C T GC A AC AC C AC- 6 60. 



,M "D F S E I E F M -Q K -R E T' E L . Q H H 



AA C A A TT T TC T GAGA GC AAA GA TAG C T GAA AA C GA GA GG G AA GAG CAG C A GC A TAC AC A C . ' 7 2 0. 

■H" E R. E E- Q Q ' .H T ' H" 



N' N -P. L- R A -K- 



AT GA TGC CG GGA AC T TC C TA C G ATC AGTCA AT GC O TTCGC AT TC T TAT GA C AG GA AC T T C ; '780. 

i ,j ] m e: -G- t s y d q.'- -s; n t s h s. i r d . r ir f 

CTCC. CAG Z GGT GAT C TT GGA GT C.CAAC AAT AA C C A T TAC C C TC AC C AA GT CCA GA C AC-'.C T - 3W 
L P- A : V. I : 'L E S H W; -ir ■ H T' P H Q V ■ Q .T A 

CT CC AAC T T GT T.TGAAA TGC TG GAC TG C C G TC. TGA T. ■ 8 7' 6 
Ii . Q' L- V 



H E FAUQAPES sQaKKL & RGKIE IERIEETTtI 
H E FHUQAPE5 5 5 QKKL & RGKIE IKRIEETTtI 



eieqvtfcerrhgl lkkayelsvl CDAEVAL 

OQVTFCKOUGL LKKA.YEL5VL CDAEVAL 
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S T D G & SVSEAUTQ FYQ QEASKLRRQIRE I Q 
Bt tHUlx 5V3EAUTQ FYQ QEASKLRRQIRE I Q 



SRIRSKKUEILFSEIEFMQKRETELQHHUU 
SHIRS KK I eMl F3EIE FMQKRETE LQHHUU 



flrakiaeserehqq qq t hhipgtsydhsh 
flrakiaeBIeree qq EBt hhEIpgtsydqsh 
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KdliAD3iS 
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[JL 16] 

MdMADS14 ^^j-^^ ^ = t3#^l3 




TU2S -4 ti-l^^l 
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[JL 18] 




[.V. 19] 



Bl^^^^-j^l ^^^^-^1 Hl^^^^--^1 ^^^#^1 
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[JL 20] 



MdMAD S14 SH?^ MdMADSIB 3}^J^ 
*] 2 ^" 5 ^1 2 *! 2 5 >1 




<110> Dongbu Hannong Chemical Co., Ltd. <120> Fruit and seed development regulating gene < 
130> 3p-12-43 <160> 20 <170> Kopatentln 1.71 <210> 1 <211> 1065 <212> DNA <213 
> Malus domestica <220> <221> gene <222> (1).. (1065) <223> Malus domestica mRNA for 
C-type MADS box prote i n (MdMADS14) <400> 1 acccacttcc cacttctgca attcttcctt ccggttgcca 
agtgcaaccc caaaagaaaa 60 actcaaagtc aagaactaac agaaagagcc acaattcatc tattttgagg 

ggtttttgcc 120 atttttcatc cttgtaacaa tggagttcgc aaatcaagca cctgagagct ctacccaaaa 

180 aaaattggga agaggcaaaa ttgagattaa gcggatcgaa aacactacca atcgacaagt 240 caccttctgc 

aaacgccgca acggattgct taagaaagcc tatgaattgt ctgttctttg 300 tgatgctgaa gttgctctta 

tcgtcttctc cacccgtggc cgcctctatg agtatgctaa 360 caacagcgtt agagcaacaa tcgacaggta 

caaaaaagca tgcgctgatt ctacggacgg 420 tggatctgta tcagaagcta acactcagtt ttatcagcag 

gaagcatcaa aactgcgaag 480 acagatccga gaaattcaga attcaaacag gcatatactg ggggaatccc 

ttagcacctt 540 gaaagtcaag gaactgaaaa acctagaagg aagattggag aaaggaatca gcagaataag 
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600 atccaaaaag aatgaaatcc tgttttctga aatcgaattc atgcaaaaga gggagactga 660 gctgcaacac 

cacaacaatt ttctgagagc aaagatagct gaaagcgaga gggaacagca 720 gcagcagcaa acacatatga 

ttccgggaac ttcctacgat ccgtcgatgc cttcgaattc 780 gtatgacagg aacttcttcc ctgtgatctt 

ggagtccaat aataaccatt accctcgcca 840 aggccagaca gctctccaac ttgtttgaaa tgctggactg 

ccgtctgatg ttcttctatc 900 catatcctct gatctgtctt cataaatcta tgagataatt gacgttgtag 

tttttatgta 960 tatgggagaa ccagtttgct catgttctcc ataatatata tatgtgtgat gatggacccc 

1020 aattctgtga taacatatat agtaaatttt attttctcac cccga 1065 <210> 2 < 
211> 876 <212> DNA <213> Malus domestica <220> <221> gene <222> (1).. (876) <223> 

Malus x domestica AGAM0US-1 ike protein mRNA, complete cds (MdMADS16) <400> 2 

gcaattcttc cttcccgttg ccaagtgcaa ccccaataga aaaactcaaa gtcaagaact 60 agctaacaga 

gaaaaccaca attcatcaat ttggaggggt ttttgccatt tttcatcctt 120 gcaacaatgg agttcccaaa 

tcaagcaccc gagagctcct cccagaaaaa attgggaagg 180 ggcaaaattg agattaagcg gatcgaaaac 

actacaaatc gacaagttac cttctgcaaa 240 cgccgcaacg gattgcttaa gaaagcctat gaattgtctg 

ttctttgtga tgctgaagtt 300 gctcttatcg tgttctccaa ccgtggccgc ctctatgagt atgctaacaa 

cagtgttaga 360 gcaacaatcg acaggtacaa aaaagcatac gctgatccta cgaacagtgg atctgtttca 

420 gaagccaaca ctcagtttta tcagcaggaa gcatccaaac tgcgaagaca gatccgagaa 480 attcagaatt 

caaacaggca tatactgggt gaagctctta gctccttgaa cgccaaggaa 540 ctgaagaacc tagaaggaag 

attggagaaa ggaatcagca gaataagatc caaaaagaat 600 gaaatgctgt tttctgaaat cgaattcatg 

caaaaaaggg agaccgagct gcaacaccac 660 aacaattttc tgagagcaaa gatagctgaa aacgagaggg 

aagagcagca gcatacacac 720 atgatgccgg gaacttccta cgatcagtca atgccttcgc attcttatga 

caggaacttc 780 ctcccagcgg tgatcttgga gtccaacaat aaccattacc ctcaccaagt ccagacagct 

840 ctccaacttg tttgaaatgc tggactgccg tctgat 876 <210> 3 
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> first forward degenerate 
primer <220> <221> misc_feature <222> (1) . . (20) <223> 6th, 12th, 15th nuc 1 eo t i de 'n 1 
represent inosine <400> 3 aaycgncarg tnacnttytg 
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20 <210> 4 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> first reverse 

degenerate primer <220> <221> misc_feature <222> (1).. (19) <223> 3th, 12th and 15th 

nucleotide 'n 1 represent inosine <400> 4 tcngcgatyt tnshnckna 

19 <210> 5 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> second 
forward degenerate primer <220> <221> misc_feature <222> (1).. (20) <223> 9th and 18th 
nucleotide 'n 1 represent inosine <400> 5 aaraargcnt aygarytntc 

20 <210> 6 <211> 36 <212> DNA <213> Artificial Sequence <220> <223> third forward 



primer <400> 6 tctagaacta gtggatcccc cgggctgcag gaattc 



36 



<210> 7 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> third reverse 



primer <400> 7 atccactgtt cgtaggatca gcgtatg 



27 



<210> 8 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> forth forward 



primer <400> 8 ggctgcagga attcggcact aggcaatt 



28 



<210> 9 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> forth reverse 



primer <400> 9 gcaagcttat cagacggcag tccagc 



26 



<210> 10 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADSH 

forward primer <400> 10 gggaacagca gcagcagcaa a 

21 <210> 11 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADSH 

reverse primer <400> 11 ctccaagatc acagggaaga a 

21 <210> 12 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADS16 

forward primer <400> 12 tgaaaacgag agggaagagc a 

21 <210> 13 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADS16 

reverse primer <400> 13 caagatcacc gctgggagga a 

21 <210> 14 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> ACTIN 

forward primer <400> 14 cgatggccaa gtcatcacaa t 

21 <210> 15 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> ACTIN 
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reverse primer <400> 15 tctcatgaat gccagcagct t 

21 <210> 16 <211> 249 <212> DNA <213> Artificial Sequence <220> <223> 
hybridization probe <400> 16 atgcaaaaaa gggagaccga gctgcaacac cacaacaatt ttctgagagc 
aaagatagct 60 gaaaacgaga gggaagagca gcagcataca cacatgatgc cgggaacttc ctacgatcag 

120 tcaatgcctt cgcattctta tgacaggaac ttcctcccag cggtgatctt ggagtccaac 180 aataaccatt 

accctcacca agtccagaca gctctccaac ttgtttgaaa tgctggactg 240 ccgtctgat 

249 <210> 17 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> NPT II 
forward primer <400> 17 gaggctattc ggctatgact g 

21 <210> 18 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> NPT II 
reverse primer <400> 18 atcgggagcg gcgataccgt a 

21 <210> 19 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> TM29 forward 
primer <400> 19 gatgctgaag ttgctctact eg 22 
<210> 20 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> TM29 reverse 
primer <400> 20 ctctagaggt tggaagaaac cc 22 
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